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»> original, i.e., the earliest published granted patents or <« 

»> applications. US PAT 2 contains full text of the latest US «< 

»> publications, starting in 2001, for the inventions covered in <« 

»> USPATFULL. A USPATFULL record contains not only the original «< 

»> published document but also a list of any subsequent <« 

»> publications. The publication number, patent kind code, and <« 

»> publication date for all the US publications for an invention <« 

»> are displayed in the PI (Patent Information) field of USPATFULL «< 

>» records and may be searched in standard search fields, e.g., /PN, «< 

»> /PK, etc. . «< 
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»> <« 



>» Use USPATALL when searching terms such as patent assignees, 
>» classifications, or claims, that may potentially change from 
>» the earliest to the latest publication. 



«< 
«< 
«< 



This file contains CAS Registry Numbers for easy and accurate 
substance identification. 

=> s stem cells and nitric oxide 
126332 STEM 
319013 CELLS 

9569 STEM CELLS 

( STEM (W) CELLS) 
67061 NITRIC 
475839 OXIDE 

6927 NITRIC OXIDE 

(NITRIC (W) OXIDE) 
LI 507 STEM CELLS AND NITRIC OXIDE 

=> s 11 and hematopoiesis 

2016 HEMATOPOIESIS 
L2 189 LI AND HEMATOPOIESIS 

=> s 12 and nitric oxide synthase 
67061 NITRIC 
475839 OXIDE 
9133 SYNTHASE 

1387 NITRIC OXIDE SYNTHASE 

(NITRIC (W) OXIDE (W) SYNTHASE) 
L3 142 L2 AND NITRIC OXIDE SYNTHASE 

=> s 13 and pd<1999 

2434829 PD<1999 

(PD<19990000) 
L4 0 L3 AND PD<1999 

=> s 13 and pd<2000 

2604557 PD<2000 

(PD<20000000) 
L5 2 L3 AND PD<2000 

=> d 12 1-2 

L2 ANSWER 1 OF 189 US PAT FULL 
AN 2003:57533 US PAT FULL 

TI Serpin polynucleotides, polypeptides, and antibodies 

IN Ruben, Steven M. , Olney, MD, UNITED STATES 

Ni, Jian, Germantown, MD, UNITED STATES 
PA Human Genome Sciences, Inc., Rockville, MD, UNITED STATES, 20850 (U.S. 

corporation) 
PI US 2003040097 Al 20030227 

AI US 2002-116166 . Al 20020405 (10) 

RLI Continuation of Ser. No. US 2000-641721, filed on 21 Aug 2000, PENDING 
Continuation-in-part of Ser. No. WO 2000-US5082, filed .on 29 Feb 2000, 
UNKNOWN 

PRAI US 1999-122276P 19990301 (60) 

US 1999-124094P 19990312 (60) 

US 1999-149452P 19990818 (60) 

DT Utility 
FS APPLICATION 
LN.CNT 8 8 65 

INCL INCLM: 435/226.000 

INCLS: 435/320.100; 435/325.000; 435/069.100; 536/023.200; 435/184.000 



NCL NCLM: 435/226.000 

NCLS: 435/320.100; 435/325.000; 435/069.100; 536/023.200; 435/184.000 
IC [7] 

ICM: C12N009-64 

ICS: C12N009-99; C07H021-04; C12P021-02; C12N005-06 



L2 ANSWER 2 OF 18 9 US PAT FULL 
AN 2003:57524 US PAT FULL 

TI Secreted protein HT5GJ57 

IN Ruben, Steven M. , Olney, MD, UNITED STATES 

Komatsoulis, George, Silver Spring, MD, UNITED STATES 
Duan, Roxanne D., Bethesda, MD, UNITED STATES 
Rosen, Craig A. , Laytonsville, MD, UNITED STATES 
Moore, Paul A., Germantown, MD, UNITED STATES 
Shi, Yanggu, Gaithersburg, MD, UNITED STATES 
LaFleur, David W., Washington, DC, UNITED STATES 
Ebner, Reinhard, Gaithersburg, MD, UNITED STATES 
Olsen, Henrik S., Gaithersburg, MD, UNITED STATES 
Brewer, Laurie A., St. Paul, MN, UNITED STATES 
Florence, Kimberly A., Rockville, MD, UNITED STATES 
Young, Paul E . , Gaithersburg, MD, UNITED STATES 
Mucenski, Michael, Cincinnati, OH, UNITED STATES 
Endress, Gregory A. , Florence, MA, UNITED STATES 
Soppet, Daniel R. , Centreville, VA, UNITED STATES 

Human Genome Sciences, Inc., Rockville, MD, UNITED STATES, 20850 (U.S. 
corporation) 

US 2003040088 Al 20030227 

US 2001-984271 Al 20011029 (9) 

Division of Ser. No. US 2000-482273, filed on 13 Jan 2000, PENDING 
Continuation-in-part of Ser. No. WO 1999-US15849, filed on 14 Jul 1999 
UNKNOWN 

US 1998-92921P 
US 1998-92922P 
US 1998-92956P 
Utility 
APPLICATION 
24720 

I NCLM: 435/183. 000 

INCLS: 435/006.000; 435/069.100; 435/325.000; 435/320.100; 530/350.000 

536/023.200 
NCLM: 435/183.000 
NCLS: 435/006. 000; 

536/023.200 



PA 

PI 
Al 
RLI 



PRAI 



19980715 
19980715 
19980715 



(60) 
(60) 
(60) 



DT 
FS 

LN . CNT 
INCL 



NCL 



435/069.100; 435/325.000; 435/320.100; 530/350.000 



IC 



[7] 

ICM: 

ICS: 



C12Q001-68 
C07H021-04; 



C12N009-00; C12P021-02; C12N005-06 



=> d his 

(FILE 'HOME' ENTERED AT 16:04:17 ON 04 MAR 2003) 

FILE 1 US PAT FULL ' ENTERED AT 16:04:30 ON 04 MAR 2 003 

LI 507 S STEM CELLS AND NITRIC OXIDE 

L2 189 S LI AND HEMATOPOIESIS 

L3 142 S L2 AND NITRIC OXIDE SYNTHASE 

L4 0 S L3 AND PD<1999 

L5 2 S L3 AND PD<2000 



=> d 15 1-2 bib, kwic 



L5 



ANSWER 1 OF 2 US PAT FULL 



AN 1999:141294 US PAT FULL 

TI Methods for enhancing angiogenesis with endothelial progenitor cells 

IN Isner, Jef f rey M. , Weston, MA, United States 

Asahara, Takayuki, Arlington, MA, United States 
PA St. Elizabeth 1 s Medical Center of Boston, Boston, MA, United States 

(U.S. corporation) 

19991109 <— 
19961108 (8) 



Chan, Christina Y. ; Assistant Examiner: Gambel, 



PI US 5980887 

AI US 1996-744882 

DT Utility 
FS Granted 
. EXNAM Primary Examiner: 
Phillip 

LREP Conlin, David G. , Resnick, David S.Dike, Bronstein, Roberts & Cushman,. 
LLP 

CLMN Number of Claims: 11 
ECL Exemplary Claim: 1 

DRWN 43 Drawing Figure(s); 7 Drawing Page (s) 
LN.CNT 1104 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

PI US 5980887 19991109 < — 

DETD . . . typically begins as a cluster formation, or blood island, 

comprised of EC progenitors (e.g. angioblasts) at the periphery and 

hematopoietic stem cells (HSCs) at the center (3) . 

In addition to this intimate and predictable spatial association, such 
EC progenitors and HSCs share. 
DETD The demonstration that transplants of HSCs derived from peripheral blood 
can provide sustained hematopoietic recovery constitutes inferential 
evidence for circulating stem cells. (5). This 

observation is now being exploited clinically as an alternative to bone 
marrow transplantation. 
DETD . . . genes or their encoded gene products to enhance the activity of 
targeted cells, while simultaneously inducing angiogenesis, including, 
for example, nitric oxide synthase, 

L-arginine, fibronectin, urokinase, plasminogen activator and heparin. 
DETD ECs uniquely express endothelial constitutive nitric 
oxide synthase (ecNOS) . Accordingly, MB . sup . CD34 + , 

MB.sup.CD34- and AT.sup.CD34+ were investigated for expression of 
ecNOS by RT-PCR (15) . ecNOS mRNA was not detectable. . . however, 
ecNOS mRNA was markedly increased (FIG. 5) . Functional evidence of ecNOS 
protein in AT.sup.CD34+ was documented by measurement of nitric 
oxide in response to the EC-dependent agonist, acetylcholine 

(Ach) , and the EC-specific mitogen, vascular endothelial growth factor 

(VEGF) (16) (FIG. 5) ; . ■ 
DETD Cell-cell interaction is considered to play a decisive role in cell 
signaling, differentiation, and proliferation during 
hematopoiesis (19) and angiogenesis (20). To study the impact of 
MB.sup.CD34+ interaction with mature ECs on the differentiation of 
MB. sup . CD34+- into. . 

ANSWER 2 OF 2 US PAT FULL 
1999 : 137330 US PAT FULL 

Therapeutic uses for nitric oxide inhibitors 

Enikolopov, Grigori N . , Cold Spring Harbor, NY, United States 
Peunova, Natalia I., Cold Spring Harbor, NY, United States 
Kuzin, Boris A. , Moscow, Russian Federation 
Michurina, Tatiyana, Moscow, Russian Federation 

Cold Spring Harbor Laboratory, Cold Spring Harbor, NY, United States 
(U.S. corporation) 

US 5977181 19991102 <— 

US 1997-969475 19971113 (8) 

US 1996-30690P 19961113 (60) 

US 1997-45411P 19970502 (60) 
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TI Therapeutic uses for nitric oxide inhibitors 

PI US 5977181 19991102 <— 

AB The present invention is based on the discovery that nitric 

oxide (NO) is an important growth regulator in an intact 
developing organism. In particular, the present invention relates to a 
method of increasing in a mammal a population of hematopoietic 
stem cells in bone marrow which are capable of 
undergoing normal hematopoiesis and differentiation, wherein 
the bone marrow is contacted with an inhibitor of NO, such as an 
inhibitor of nitric oxide synthase (NOS), 

thereby producing bone marrow having an increased population of 
hematopoietic stem cells which are capable of 
undergoing normal hematopoiesis and differentiation. The 

present invention also relates to a method of increasing a population of 
cells in S phase in. 
SUMM The present invention is based on the discovery that nitric 
oxide (NO) is an important growth regulator in an intact 
developing organism. In particular, the present invention relates to a 
method of increasing in a mammal a population of ■ hematopoietic 
stem cells, including precursors to myeloid, lymphoid 
and erythroid cells, in bone marrow which are capable of undergoing 
normal hematopoiesis and differentiation, wherein the bone 
marrow is contacted with an inhibitor of NO, such as an inhibitor of 
nitric oxide synthase (NOS), thereby 

producing bone marrow having an increased population of hematopoietic 

stem cells which are capable of undergoing normal 

hematopoiesis and differentiation. The method can be carried out 

in vivo or ex vivo. In addition, the method can be used. 

SUMM The present invention also relates to a method for treating a mammal to 
increase a population of hematopoietic stem cells in 
bone marrow of the mammal which are capable of undergoing normal 
hematopoiesis and differentiation. In the method, the bone 
marrow of the mammal is contacted with an inhibitor of NOS, thereby 
producing bone marrow having an increased population of hematopoietic 
stem cells which are capable of undergoing normal 
hematopoiesis and differentiation. The method can further 
comprise contacting the bone marrow with at least one agent which 
induces differentiation of. 

SUMM In one embodiment of the method for treating a mammal to increase a 
population of hematopoietic stem cells in bone 
marrow of the mammal which are capable of undergoing normal 
hematopoiesis and differentiation, bone marroow which is to be 
transplanted is obtained, wherein the bone marrow to be transplanted can 
be. . . is transplanted into the mammal being treated, thereby 
providing the mammal with bone marrow having an increased population of 
hematopoietic stem cells which are capable of 
undergoing normal hematopoiesis and differentiation. The 

method can further comprise treating the mammal with an inhibitor of NOS 
before or after transplanting the. 
SUMM . . . increasing a population of dividing cells in a tissue of a 
mammal comprising contacting the cells with an inhibitor of 
nitric oxide. In one embodiment, the present invention 

also relates to a method of increasing a population of cells in S phase. 



thereby inhibiting differentiation and inducing proliferation 
of cells of the tissue, then contacting the selected tissue with a 
compound (e.g., nitric oxide, a growth factor or a 
combination of both) which inhibits proliferation and induced 
differentiation. In one embodiment, the method involves. 

method, bone marrow is contacted with an inhibitor of NOS, 
thereby producing bone marrow having an increased population of 
hematopoietic stem cells which are capable of 
undergoing normal hematopoiesis and differentiation; and at 
least one agent (e.g., a hematopoietic growth factor) selected to induce 
specific differentiation of the hematopoietic. 

Results of the work described herein have shown that a trans cellular 
messenger (nitric oxide (NO) ) plays a critical role 

in tissue differentiation and organism development. NO regulates the 
balance between cell proliferation and cell. 

Accordingly, the present invention relates to a method of increasing in 
a mammal a population of hematopoietic stem cells, 

including precursors to myeloid, lymphoid and erythroid cells, in bone 

marrow which are capable of undergoing normal hematopoiesis 

and differentiation, by contacting the bone marrow with an inhibitor of 

NO,, such as an inhibitor of NOS. The present invention includes a method 

for treating a mammal to increase a population of hematopoietic 

stem cells in bone marrow of the mammal which are 

capable of undergoing normal hematopoiesis and 

differentiation, in which the bone marrow of the mammal is contacted 
with an inhibitor of NOS. 

increasing a population of dividing cells in a tissue of a 
mammal comprising contacting the cells with an inhibitor of 
nitric oxide. In one embodiment, the present invention 

can also be used to increase a population of cells (targeted cells) in 
S. 

lymphocytes, neutrophils and platelets) . For example, in the 
embodiment wherein a mammal is treated to increase a population of 
hematopoietic stem cells in the bone marrow of the 

mammal by contacting the bone marrow of the mammal with an inhibitor of 
NOS,. 

balance between cell proliferation and cell differentiation. 
Moreover, results shown here demonstrate that NO acts as a crucial 
regulator of hematopoiesis after bone marrow (BM) 

transplantation. NO regulates the maturation of both the erythroid and 
myeloid lineages. These data demonstrate that manipulations of NOS 
activity and NO levels during hematopoiesis can be used to 
alter (enhance or reduce) blood cell production. This is useful for 
preventive and therapeutic intervention. 

As also described herein, the role of NO in hematopoiesis was 
examined. To demonstrate the presence of NOS in the bone marrow (BM) 
cells, BM from adult mice was tested. 

A mouse model of syngeneic BM transfer was used to evaluate the role of 
NO in hematopoiesis. Mice were irradiated to inhibit 
hematopoiesis in the recipient animal, BM was transplanted from 
syngeneic animals, and the animals were treated with specific NOS 
inhibitors. This procedure permits the proliferation, differentiation 
and survival of only the transplanted cells. To study the changes in 
hematopoiesis introduced by NOS inhibitors, the colonies in the 
spleen were monitored to test the differentiation of erythroid cells, 
and the. . . of the recipients were monitored to test the 
differentiation of cells of the granulocyte-macrophage lineage. The role 
of NO on hematopoiesis was tested by injecting the animals 
with the specific and structurally unrelated NOS inhibitors 
L-nitroarginine methyl ester (L-NAME) , and 2-ethyl-2-thiopseudourea . 



SUMM Taken together, the results of these studies indicate that NO modulates 
hematopoiesis after BM transplantation. This confirms the role 
of No as a major regulatory factor in the organism controlling the 
balance. 

SUMM The results of work described herein support the ability of NO to act as 
a crucial regulator of hematopoiesis after bone marrow 
transplantation (BMT) . NO regulates maturation of both erythroid and 
myeloid cell lineages. By interfering with NO production. . . and 
20-fold for the erythroid lineage. The data described herein 
demonstrates that manipulations of NOS activity and NO levels during 
hematopoiesis can be used for therapeutic purposes to influence 
self renewal and differentiation of hematopoietic stem 
cells, and to replace damaged or defective cells. Areas of 
application include enhancement of blood cell and myeloid cell formation 
following. 

SUMM . . . chondrocyte differentiation. These results show that 

manipulation of NO production can regulate growth and differentiation of 
osteoblasts, chondrocytes, or mesenchymal stem cells 
. This can be used for amplification and further differentiation of 
cells in the injured tissue, or for cell implants (in. 

DETD Nitric Oxide Regulates Cell Proliferation During 
Drosophila Development 

DETD Nitric Oxide Regulates Hematopoiesis in 
Animals Erythroid Differentiation 

DETD . . . cGy total body irradiation within 3-4 hours before 

transplantation. This dosage was tested to be enough for complete 
suppression of hematopoiesis in the irradiated recipient 
animals. BM cells were flushed from the femurs of syngeneic donors and 
injected intravenously (10. sup. 5 BM. 

DETD . . . granulocyte colony stimulating factor (G-CSF-R) and 

erythropoietin (EpoR) . The appearance of each of these receptors marks a 
specific stage in hematopoiesis. 

DETD Stem Cells in the Bone Marrow 

DETD . . . the presence of various growth factor receptors which serve as 
markers of the differentiation stage and indicate the presence of 
stem cells and multipotent precursor cells. The BM 

preparations were tested for cells expressing receptors to HSF (ligand 
of c-kit) , GM-CSF, G-CSF. . . number of c-kit-positive and 
IL-3-R-positive cells, suggesting that the population of cells in the BM 
becomes highly enriched in hematopoietic stem cells. 

At the same time the number of cells expressing receptors for G-CSF, 
which marks the later stages of differentiation, decreases almost 
three-fold, while the number of GM-CSF- R-positive cells is slightly 
decreased. This suggests that inhibition of NOS during 
hematopoiesis selectively enriches the BM in undifferentiated 
stem cells which have already acquired c-kit and IL3 

receptors, but have not proceeded to the later stages when the receptor 
for. 

DETD The critical question is whether undifferentiated stem 

cells which accumulate in the bone marrow as a result of 
treatment with NOS inhibitors have the capacity to revert to normal 
state and resume normal hematopoiesis process once the action 
of NOS inhibitors is suspended. The failure to do so might indicate that 
the cells become. . . with NOS inhibitors was halted 7-9 days after . 
the BM transfer and checked the BM cells for the presence of 
hematopoiesis markers 1-7 days after termination of injections. 
Control mice continued to receive the daily injections, The results 
(Table 4) demonstrate. . . cells were able to resume their 
differentiation and to proceed to the later stages normally. This 
indicates that enrichment in stem cells after 

treatment, with NOS inhibitors is reversible and can be used to "boost" 
the number of stem cells before inducing them to 



proceed further along their differentiation pathways. 
DETD Nitric Oxide Regulates Brain Development In 
Vertebrates 

DETD It has been recently demonstrated that nitric oxide 

(NO) , a multifunctional second messenger, is involved in cell and tissue 
differentiation and organism development. NO synthase (NOS) controls 
the. . as a result, regulates the balance between cell 

proliferation and differentiation in cultured neuronal cells, in 
developing Drosophila, and during hematopoiesis in mammals 
(Peunova et al.-, 1996; Kuzin et al . , 1996; Michurina et al., 1997). 
Here, whether NOS is involved in. 

CLM What is claimed is: 

I. A method of increasing in a mammal a population of hematopoietic 
stem cells in bone marrow which are capable of 

undergoing normal hematopoiesis and differentiation, 
comprising contacting the bone marrow with an inhibitor of 
nitric oxide synthase, thereby producing 

bone marrow having an increased population of hematopoietic stem 
cells which are capable of undergoing normal 
hematopoiesis and differentiation. 

3. A method according to claim 2 further comprising implanting the bone 
marrow having an increased population of hematopoietic stem 
cells into a mammal in need thereof. 

7. A method according to claim 1 wherein the inhibitor of nitric 
oxide synthase is selected from the group consisting 

of L-nitroarginine methyl ester, 2-ethyl-2-thiopseudourea, 
aminoguanidine hemisulfate and N-monomethyl-L-arginine . 

8. A method for treating a mammal to increase a population of 
hematopoietic stem cells in bone marrow of the 

mammal which are capable of undergoing normal hematopoiesis 

and differentiation, comprising contacting the bone marrow of the mammal 

with an inhibitor of nitric oxide synthase 

, thereby producing bone marrow having an increased population of 
hematopoietic stem cells which are capable of 
undergoing normal hematopoiesis and differentiation. 

10. A method for treating a mammal to increase a population of 

hematopoietic stem cells in bone marrow of the 

mammal which are capable of undergoing normal hematopoiesis 

and differentiation, comprising the steps of: a) obtaining bone marrow 

which is to be transplanted into the mammal; b) contacting the bone 

marrow to be transplanted with an inhibitor of nitric 

oxide synthase; c) transplanting the bone marrow of 

step (b) into the mammal to be treated, thereby providing the mammal 
with bone marrow having an increased population of hematopoietic 
stem cells which are capable of undergoing normal 
hematopoiesis and differentiation. 

II. A method according to claim 10 further comprising: d) treating the 
mammal with an enhancer of nitric oxide 

synthase after transplanting the bone marrow. 

12. A method according to claim 10 further comprising: d) treating the 
mammal with an inhibitor of nitric oxide 
synthase after transplanting the bone marrow. 

method of producing a subpopulation of hematopoietic cells comprising 
the steps of: a) contacting bone marrow with an inhibitor of 
nitric oxide synthase, thereby producing 



bone marrow having an increased population of hematopoietic stem 
cells which are capable of undergoing normal 

hematopoiesis and differentiation; and b) contacting the bone 

marrow with at least one hematopoietic growth factor selected to indu 

specific differentiation. 
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PA Cold Spring Harbor Laboratory, Cold Spring Harbor, NY, United States 
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DT Utility 
FS Granted 
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Lll ANSWER 1 OF 2 US PAT FULL 

PI US '5980887 19991109 <— 

DETD . . . typically begins as a cluster formation, or blood island, 

comprised of EC progenitors (e.g. angioblasts) at the periphery and 

hematopoietic stem cells (HSCs) at the center (3). 

In addition to this intimate and predictable spatial association, such 
EC progenitors and HSCs share. 
DETD The demonstration that transplants of HSCs derived from peripheral blood 
can provide sustained hematopoietic recovery constitutes inferential 
evidence for circulating stem cells. (5). This 

observation is now being exploited clinically as an alternative to bone 
marrow transplantation. 
DETD . . . genes or their encoded gene products to enhance the activity of 
targeted cells, while simultaneously inducing angiogenesis , including, 
for example, nitric oxide synthase, 

L-arginine, fibronectin, urokinase, plasminogen activator and heparin. 
DETD ECs uniquely express endothelial constitutive nitric 
oxide synthase (ecNOS) . Accordingly, MB. sup . CD34+, 

MB.sup.CD34- and AT.sup.CD34+ were investigated for expression of 
ecNOS by RT-PCR (15). ecNOS mRNA was not detectable. 
DETD Cell-cell interaction is considered to play a decisive role in cell 
signaling, differentiation, and proliferation during 
hematopoiesis (19) and angiogenesis (20) . To study the impact of 
MB.sup.CD34+ interaction with mature ECs on the' differentiation of 



MB . sup . CD34 + into . 



Lll ANSWER 2 OF 2 US PAT FULL 

PI US 5977181 19991102 <— 

AB ... developing organism. In particular, the present invention 

relates to a method of increasing in a mammal a population of 

hematopoietic stem cells in bone marrow which are 

capable of undergoing normal hematopoiesis and 

dif f erentiation, wherein the bone marrow is contacted with an inhibitor 
of NO, such as an inhibitor of nitric oxide 
synthase (NOS) , thereby producing bone marrow having an 
increased population of hematopoietic stem cells 
which are capable of undergoing normal hematopoiesis and 
differentiation. The present invention also relates to a method of 
increasing a population of cells in S phase in. 
SUMM . . . developing organism. In particular, the present invention 
relates to a method of increasing in a mammal a population of 
hematopoietic stem cells, including precursors to 

myeloid, . lymphoid and erythroid cells, in bone marrow which are capable 
of undergoing normal hematopoiesis and differentiation, 

wherein the bone marrow is contacted with an inhibitor of NO, such as an 
inhibitor of nitric oxide synthase (NOS), 

thereby producing bone marrow having an increased population of 

hematopoietic stem cells which are capable of 

undergoing normal hematopoiesis and differentiation. The 

method can be carried out in vivo or ex vivo. In addition, the method 

can be used. 

SUMM The present invention also relates to a method for treating a mammal to 
increase a population of hematopoietic stem cells in 
bone marrow of the mammal which are capable of undergoing normal 
hematopoiesis and differentiation. In the method, the bone 
marrow of the mammal is contacted with an inhibitor of NOS, thereby 
producing bone marrow having an increased population of hematopoietic 
stem cells which are capable of undergoing normal 
hematopoiesis and differentiation. The method can further 
comprise contacting the bone marrow with at least one agent which 
induces differentiation of. 

SUMM In one embodiment of the method for treating a mammal to increase a 
population of hematopoietic stem cells in bone 
marrow of the mammal which are capable of undergoing normal 
hematopoiesis and differentiation, bone marroow which is to be 
transplanted is obtained, wherein the bone marrow to be transplanted can 
be. . . is transplanted into the mammal being treated, thereby 
providing the mammal with bone marrow having an increased population of 
hematopoietic stem cells which are capable of 
undergoing normal hematopoiesis and differentiation. The 

method can further comprise treating the mammal with an inhibitor of NOS 

before or after transplanting the. 
SUMM . . . method, bone marrow is contacted with an inhibitor of NOS, 

thereby producing bone marrow having an increased population of 

hematopoietic stem cells which are capable of 

undergoing normal hematopoiesis and differentiation; and at 

least one agent (e.g., a hematopoietic growth factor) selected to induce 

specific differentiation of the hematopoietic. 
SUMM Accordingly, the present invention relates to a method of increasing in 

a mammal a population of hematopoietic stem cells, 

including precursors to myeloid, lymphoid and erythroid cells, in bone 

marrow which are capable of undergoing normal hematopoiesis 

and differentiation, by contacting the bone marrow with an inhibitor of 

NO, such as an inhibitor of NOS. The present invention includes a method 

for treating a mammal to increase a population of hematopoietic 

stem cells in bone marrow of the mammal which are 



capable of undergoing normal hematopoiesis and 

differentiation, in which the bone marrow of the mammal is contacted 
with an inhibitor of NOS . 
SUMM ' . . . lymphocytes, neutrophils and platelets) . For example, in the 
embodiment wherein a mammal is treated to increase a population of 
hematopoietic stem cells in the bone marrow of the 

mammal by contacting the bone marrow of the mammal with an inhibitor of 
NOS, ... 

SUMM . . . balance between cell proliferation and cell differentiation. 
Moreover, results shown here demonstrate that NO acts as a crucial 
regulator of hematopoiesis after bone marrow (BM) 

transplantation. NO regulates the maturation of both the erythroid and 
myeloid lineages. These data demonstrate that manipulations of NOS 
activity and NO levels during hematopoiesis can be used to 
alter (enhance or reduce) blood cell production. This is useful for 
preventive and therapeutic intervention. 

SUMM As also described herein, the role of NO in hematopoiesis was 

examined. To demonstrate the presence of NOS in the bone marrow (BM) 
cells, BM from adult mice was tested. 

SUMM A mouse model of syngeneic BM transfer was used to evaluate the role of 
NO in hematopoiesis- Mice were irradiated to inhibit 
hematopoiesis in the recipient animal, BM was transplanted from 
syngeneic animals, and the animals were treated with specific NOS 
inhibitors. This procedure permits the proliferation, differentiation 
and survival of only the transplanted cells. To study the changes in 
hematopoiesis introduced by NOS inhibitors, the colonies in the 
spleen were monitored to test the differentiation of erythroid cells, 
and the. . . of the recipients were monitored to test the 
differentiation of cells of the granulocyte-macrophage lineage. The role 
of NO on hematopoiesis was tested by injecting the animals 
with the specific and structurally unrelated NOS inhibitors 
L-nitroarginine methyl ester (L-NAME) , and 2-ethyl-2-thiopseudourea . . 

SUMM Taken together, the results of these studies indicate that NO modulates 
hematopoiesis after BM transplantation. This confirms the role 
of No as a major regulatory factor in the organism controlling the 
balance. 

SUMM The results of work described herein support the ability of NO to act as 
a crucial regulator of hematopoiesis after bone marrow 
transplantation (BMT) . NO regulates maturation of both erythroid and 
myeloid cell lineages. By interfering with NO production. . . and 
20- fold for the erythroid lineage. The data described herein 
demonstrates that manipulations of NOS activity and NO levels during 
hematopoiesis can be used for therapeutic purposes to influence 
self renewal and differentiation of hematopoietic stem 
cells, and to replace damaged or defective cells. Areas of 
application include enhancement of blood cell and myeloid cell formation 
following. 

SUMM . . . chondrocyte differentiation. These results show that 

manipulation of NO production can regulate growth and differentiation of 
osteoblasts, chondrocytes, or mesenchymal stem cells 
. This can be used for amplification and further differentiation of 
cells in the injured tissue, or for cell implants (in. 

DETD Nitric Oxide Regulates Hematopoiesis in Animals Erythroid 
Differentiation 

DETD . . . cGy total body irradiation within 3-4 hours before 

transplantation. This dosage was tested to be enough for complete 
suppression of hematopoiesis in the irradiated recipient 
animals. BM cells were flushed from the femurs of syngeneic donors and 
injected intravenously (10. sup. 5 BM. 

DETD . . . granulocyte colony stimulating factor (G-CSF-R) and 

erythropoietin (EpoR) . The appearance of each of these receptors marks a 



specific stage in hematopoiesis. 
DETD Stem Cells in the Bone Marrow 

DETD . • . . the presence of various growth factor receptors which serve as 
markers of the differentiation stage and indicate the presence of 
stem cells and multipotent precursor cells. The BM 

preparations were tested for cells expressing receptors to HSF (ligand 
of c-kit) , GM-CSF, G-CSF. . . number of c-kit-positive and 
IL-3-R-positive cells, suggesting that the population of cells in the BM 
becomes highly enriched in hematopoietic stem cells. 

At the same time the number of cells expressing receptors for G-CSF, 
which marks the later stages of differentiation, decreases almost 
three-fold, while the number of GM-CSF-R-positive cells is slightly 
decreased. This suggests that inhibition of NOS during 
hematopoiesis selectively enriches the BM in undifferentiated 
stem cells which have already acquired c-kit and IL3 

receptors, but have not proceeded to the later stages when the receptor 
for. 

DETD The critical question is whether undifferentiated stem 

cells which accumulate in the bone marrow as a result of 

treatment with NOS inhibitors have the capacity to revert to normal 

state and resume normal hematopoiesis process once the action 

of NOS inhibitors is suspended. The failure to do so might indicate that 

the cells become. . . with NOS inhibitors was halted 7-9 days after 

the BM transfer and checked the BM cells for the presence of 

hematopoiesis markers 1-7 days after termination of injections. 

Control mice continued to receive the daily injections, The results 

(Table 4) demonstrate. . . cells were able to resume their 

differentiation and to proceed to the later stages normally. This 

indicates that enrichment in stem cells after 

treatment with NOS inhibitors is reversible and can be used to "boost" 

the number of stem cells before inducing them to 

proceed further along their differentiation pathways. 
DETD . . as a result, regulates the balance between cell proliferation 

and differentiation in cultured neuronal cells, in developing 

Drosophila, and during hematopoiesis in mammals (Peunova et . 

al., 1996; Kuzin et al . , 1996; Michurina et al . , 1997). Here, whether 

NOS is involved in. 
CLM What is claimed is: 

1. A method of increasing in a mammal a population of hematopoietic 

stem cells in bone marrow which are capable of 

undergoing normal hematopoiesis and differentiation, 

comprising contacting the bone marrow with an inhibitor of 

nitric oxide synthase, thereby producing 

bone marrow having an increased population of hematopoietic stem 
cells which are capable of undergoing normal 
hematopoiesis and differentiation. 

3. A method according to claim 2 further comprising implanting the bone 
marrow having an increased population of hematopoietic stem 
cells into a mammal in need thereof. 

7. A method according to claim 1 wherein the inhibitor of nitric 
oxide synthase is selected from the group consisting 

of L-nitroarginine methyl ester, 2-ethyl-2-thiopseudourea, 
aminoguanidine hemisulfate and N-monomethyl-L-arginine . 

8. A method for treating a mammal to increase a population of 
hematopoietic stem cells in bone marrow of the 

mammal which are capable of undergoing normal hematopoiesis 

and differentiation/ comprising contacting the bone marrow of the mammal 

with an inhibitor of nitric oxide synthase 

, thereby producing bone marrow having an increased population of 



hematopoietic stem cells which are capable of 
undergoing normal hematopoiesis and differentiation. 

10. A method for treating a mammal to increase a population of 
hematopoietic stem cells in bone marrow of the 

mammal which are capable of undergoing normal hematopoiesis 

and differentiation, comprising the steps of: a) obtaining bone marrow 

which is to be transplanted into the mammal; b) contacting the bone 

marrow to be transplanted with an inhibitor of nitric 

oxide synthase; c) transplanting the bone marrow of 

step (b) into the mammal to be treated, thereby providing the mammal 
with bone marrow having an increased population of hematopoietic 
stem cells which are capable of undergoing normal 
hematopoiesis and differentiation. 

11. A method according to claim 10 further comprising: d) treating the 
mammal with an enhancer of nitric oxide 

synthase after transplanting the bone marrow. 

12. A method according to claim 10 further comprising: d) treating the 
mammal with an inhibitor of nitric oxide 

synthase after transplanting the bone marrow. 

method of producing a subpopulation of hematopoietic cells comprising 
the steps of: a) contacting bone marrow with an inhibitor of 
nitric oxide synthase, thereby producing 

bone marrow having an increased population of hematopoietic stem 
cells which are capable of undergoing normal 

hematopoiesis and differentiation; and b) contacting the bone 

marrow with at least one hematopoietic growth factor selected to induce 

specific differentiation. 



